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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for generating a finite 
element method analysis model for electronic device strength evaluation, 
an electronic device strength evaluation method and an evaluation 
device which evaluate an electronic device up to its fatigue life by 
constructing a finite element model keeping the analysis precision in a 
practical level in a short time independently of techniques peculiar to an 
analyzing operator at the time of evaluating the strength of the 
electronic device. 

SOLUTION: With respect to the finite element method analysis model, 
solid elements SL are used only for electronic devices in a part to be 
analyzed in details, and objects (electronic devices) having the same 
sectional shape are expressed with beam elements B. Plural objects 
having the same shape exist between two plane plates A and A, and 
plane plates A and A are expressed with shell elements S. Thus, a part 
to be analyzed in details can be analyzed without degrading the precision 
of analysis, and deformation and actions due to beam elements are 
caused to coincide with respect to the other part to reduce the number 
of elements of the entire analysis model without an influence upon the 
analysis precision, and therefore, the effect that thermal stress analysis 
in the practical level is possible is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The finite element method model creation approach for electron device on-the-strength evaluation 
characterized by to define and create the object which has a detailed-analysis part for the finite element 
method model used for the on-the-strength evaluation approach of an electron device module equipped with two 
plates which counter, two or more electron devices installed between this plate, and the joint of each electron 
device to this plate from the design parameter of an electron device module, and has the same cross-section 
configuration as a shell element and a solid element for a solid element and two plates with a beam element. 
[Claim 2] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 1 characterized by making a beam element in agreement with the deformation behavior of a 
solid element. 

[Claim 3] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 1 or 2 characterized by defining a shell element as the monotonous section centering on the 
joint which hits at the intersection of the shell element and beam element which constitute a plate separately. 
[Claim 4] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 3 characterized by defining the thickness of a shell element. 

[Claim 5] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 3 characterized by defining the modulus of elasticity of a shell element. 
[Claim 6] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 3 characterized by defining two or more shell elements. 

[Claim 7] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 1 or 2 characterized by defining the beam element centering on the joint which hits at the 
intersection of the shell element and beam element which constitute a plate. 

[Claim 8] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 1 or 2 characterized by defining a beam element to the joint on the line equivalent to the 

periphery of the cross-section configuration of the solid element of a detailed-analysis part. 

[Claim 9] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 7 or 8 characterized by making arrangement of a beam element into a cross-joint form. 

[Claim 10] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 7 or 8 characterized by defining arrangement of a beam element on the diagonal line. 

[Claim 1 1] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 7 or 8 characterized by making arrangement of a beam element into a leg shape. 

[Claim 12] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 7 characterized by defining the cross-section configuration of a beam element. 

[Claim 13] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 7 characterized by defining the modulus of elasticity of a beam element. 

[Claim 14] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 1 or 2 characterized by defining the solid element centering on the joint which hits at the 

intersection of the shell element and beam element which constitute a plate. 

[Claim 15] The finite element method model creation approach for electron device on-the-strength evaluation 
according to claim 14 characterized by defining the height of a solid element. 

[Claim 1 6] The finite element method model creation approach for electron device on-the-strength evaluation 

according to claim 14 characterized by defining the modulus of elasticity of a solid element. 

[Claim 17] The finite element method model creation approach for electron device on-the-strength evaluation 

given in claim 1 thru/or any of 1 6 they are. [ which is characterized by carrying out the multi-statement of the 

number while defining the cross-section configuration of the solid element of a detailed-analysis part ] 

[Claim 18] The process which inputs the parameter concerning the design of the electron device module which 



should evaluate thermal stress reinforcement, The process which calculates the temperature distribution of the 
electron device module concerned, and the process which creates the simulation model by claim 1 thru/or the 
finite element method model creation approach for electron device on-the-strength evaluation of which 
publication of 1 7 based on the above-mentioned parameter, The process which substitutes the above- 
mentioned temperature distribution for the part to which a simulation model corresponds, and performs thermal 
stress analysis from the above-mentioned temperature distribution, The electron device on-the-strength 
evaluation approach characterized by consisting of a process which evaluates quantitatively the fatigue life 
reinforcement of the electron device module concerned using the stress distribution and fatigue life data of the 
above-mentioned electron device module which were obtained according to the process of this thermal stress 
analysis. 

[Claim 19] A means to input the parameter concerning the design of the electron device module which should 
evaluate thermal stress reinforcement, The function which creates a finite-element-analysis model in the 
inputted PARA meter, and the function in which the temperature distribution which carry out temperature- 
distribution count and which were functioned and calculated and the finite-element-analysis model of an 
electron device module perform thermal stress count, The operation means equipped with the function to search 
for the life of the electron device module concerned by the comparison with the thermal stress distribution 
acquired by thermal stress count, and the fatigue life data beforehand registered into the data file, It consists of 
the above-mentioned data file and a display means to display the analysis result obtained by the operation 
means. Evaluation equipment characterized by using the finite-element-analysis model created as the above- 
mentioned finite-element-analysis model by the finite element method model creation approach for electron 
device on-the-strength evaluation given in any according to claim 1 to 17 they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electron device on-the-strength evaluation approach and 

its equipment. 

[0002] 

[Description of the Prior Art] In case general finite element analysis is carried out, as only the number of the 
models which should be examined is shown in the flow chart of drawin g 15 , as a result of a configuration 
definition, a property definition, joint creation, element creation, a boundary condition setup, and count 
activation, the procedure of a display is repeated and a direct operator carries out. Moreover, the model with 
which the number of elements becomes huge is restricted by the hard environment of a computer, and the 
computation time which is not realistic cannot be required or it can completely be performed. 
[0003] 

[Problem(s) to be Solved by the Invention] Usually, an operator does all a series of activities with a computer 
terminal, and the working hours are governed by an operator's proper technique. Conventionally, if there are 
many models which should carry out analysis examination in a development procedure including simulation, an 
operators model creation time will increase so much. 

[0004] On the other hand, when requiring the huge number of elements on the occasion of modeling, there was a 
problem that count of a computer on constraint could not be performed. In addition, there are some which are 
indicated by JP,3-25957,A as what performs simulation using a thermoelastic model about the crack generated 
in an electron device. 

[0005] In case the reinforcement of an electron device is evaluated, it does not depend on the technique of an 
analysis operator proper, but it is a short time, and the place which succeeded in this invention in view of the 
above-mentioned trouble, and is made into the purpose builds the finite element model which maintains analysis 
precision on real use level, and is to offer the finite element method model creation approach for electron device 
on the strength evaluation and the electron device on the strength evaluation approach of evaluate even a 
fatigue life, and evaluation equipment. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention of claim 1 Two 
plates which counter, and two or more electron devices installed between this plate, The finite element method 
model used for the on-the-strength evaluation approach of an electron device module equipped with the joint of 
each electron device to this plate It is characterized by defining and creating the object which has [ a detailed- 
analysis part ] the same cross-section configuration as a shell element and a solid element for a solid element 
and two plates with a beam element from the design parameter of an electron device module. 
[0007] In invention of claim 2, it is characterized by making a beam element in agreement with the deformation 
behavior of a solid element in invention of claim 1. It is characterized by defining a shell element as the 
monotonous section centering on the joint which hits in claim 1 or invention of 2 at the intersection of the shell 
element and beam element which constitute a plate separately in invention of claim 3. 

[0008] In invention of claim 4, it is characterized by defining the thickness of a shell element in invention of claim 
3. In invention of claim 5, it is characterized by defining the elastic modulus of a shell element in invention of 
claim 3. In invention of claim 6, it is characterized by defining two or more shell elements in invention of claim 3. 
[0009] It is characterized by invention of claim 7 defining the beam element centering on the joint which hits in 
claim 1 or invention of 2 at the intersection of the shell element and beam element which constitute a plate. It is 
characterized by invention of claim 8 defining a beam element to the joint which is in claim 1 or invention of 2 on 
the line equivalent to the periphery of the cross-section configuration of the solid element of a detailed-analysis 
part. 



[0010] In invention of claim 9, it is characterized by making arrangement of a beam element into a cross-joint 
form in claim 7 or invention of 8. In invention of claim 10, it is characterized by defining arrangement of a beam 
element on the diagonal line in claim 7 or invention of 8. In invention of claim 1 1 1 it is characterized by making 
arrangement of a beam element into a leg shape in claim 7 or invention of 8. 

[001 1] In invention of claim 12, it is characterized by defining the cross-section configuration of a beam element 
in invention of claim 7. In invention of claim 13, it is characterized by defining the elastic modulus of a beam 
element in invention of claim 7. It is characterized by invention of claim 14 defining the solid element centering 
on the joint which hits in claim 1 or invention of 2 at the intersection of the shell element and beam element 
which constitute a plate. 

[0012] In invention of claim 15, it is characterized by defining the height of a solid element in invention of claim 
14. In invention of claim 16, it is characterized by defining the elastic modulus of a solid element in invention of 
claim 14. In invention of claim 17, in claim 1 thru/or invention [ which / of 16 ], while defining the cross-section 
configuration of the solid element of a detailed-analysis part, it is characterized by carrying out the multi- 
statement of the number. 

[0013] The process which inputs the parameter concerning the design of the electron device module which 
should evaluate thermal stress reinforcement by invention of claim 18, The process which calculates the 
temperature distribution of the electron device module concerned, and the process which creates the simulation 
model by claim 1 thru/or the finite element method model creation approach for electron device on-the- 
strength evaluation of which publication of 1 7 based on the above-mentioned parameter, The process which 
substitutes the above-mentioned temperature distribution for the part to which a simulation model corresponds, 
and performs thermal stress analysis from the above-mentioned temperature distribution, It is characterized by 
consisting of a process which evaluates quantitatively the fatigue life reinforcement of the electron device 
module concerned using the stress distribution and fatigue life data of the above-mentioned electron device 
module which were obtained according to the process of this thermal stress analysis. 
[0014] A means to input the parameter concerning the design of the electron device module which should 
evaluate thermal stress reinforcement by invention of claim 19, The function which creates a finite-element- 
analysis model in the inputted PARA meter, and the function in which the temperature distribution which carry 
out temperature-distribution count and which were functioned and calculated and the finite-element-analysis 
model of an electron device module perform thermal stress count, The operation means equipped with the 
function to search for the life of the electron device module concerned by the comparison with the thermal 
stress distribution acquired by thermal stress count, and the fatigue life data beforehand registered into the data 
file, It consists of the above-mentioned data file and a display means to display the analysis result obtained by 
the operation means. It is characterized by using the finite element method model created as the above- 
mentioned finite-element-analysis model by the finite element method model creation approach for electron 
device on-the-strength evaluation given in any according to claim 1 to 1 7 they are. 
[0015] 

[Embodiment of the Invention] Before explaining an operation gestalt, the principle of this invention is explained. 
In evaluation on the strength, when using the finite element method, the finite element method model consists of 
a solid element, a shell element, and a beam element. Although each element is independently used when 
analyzing generally Two plates like the Peltier module, a semi-conductor bump, a ball grid array (BGA), and a pin 
grid array (PGA) which counter, When many objects (electron device) are arranged like an electron device 
module equipped with two or more electron devices installed between this plate, and the joint of each electron 
device to this plate If a finite element method model is created using a solid element, the number of elements 
will become huge and will become incalculable. It is also the same as when many objects of the same 
configuration are arranged,' of course. 

[0016] As an alternative in that case, although analysis in a two-dimensional model may be performed for a 
certain cross section, now, three-dimension-data are not obtained. So, in the finite element method model of 
this invention, as shown only in the electron device of the part analyzed in the detail of the electron device 
module M ( drawing 2 shows the appearance of the Peltier unit) shown in drawing 2 at drawin g 1 , to the object 
(electron device) which has the same cross-section configuration as mentioned above, the expression by the 
beam element B is performed using the solid element SL The object of the same configuration plurality exists 
between two plates A and A, and the plates A and A are expressed by shell element S. 

[0017] Drawing 3 (a) shows a solid element model, and (b) shows the beam element model, respectively, and if 
the beam element B is used, compared with the solid element model which has the same cross section, it can 
express with the very small number of elements. However, in case the beam element B is joined to shell element 
S on a model, the same joint X will be shared, but if deformation arises to an analysis top model, a load will 
concentrate on the joint X currently shared as shown in drawing 4 . Therefore, since it actually has a certain 



cross section in the object, the analysis corresponding to an implementation elephant will be made in this. 
[0018] The approach for canceling it is explained in full detail according to the following operation gestalt. First, 
in order to make in agreement the deformation behavior of the solid element model shown in drawing 5 (a), and 
the deformation behavior of beam element deformation MODERU shown in drawing 5 (b) f shear composition is 
defined about a beam element, the permutation to the beam element B is enabled and the same cross-section 
configuration as the cross-section configuration which the solid element SL defined about this beam element B 
is defined. 

[0019] Next, in order to correct the joint deformation shown in drawin g 4 which occurs when a load acts on one 
point on analysis about the joint X with shell element S showing the plates A and A of the beam element B and 
the upper and lower sides, a definition [ like / next ] is performed. That is, as shown in drawing 6 , it is joined 
through the same joint X as shell element S, and for this reason, the beam element B defines own physical 
properties of plate A as shell element S. Centering on the joint X of junction, as shown in drawing 7 , shell 
element S' for amendment is newly defined there. 

[0020] In addition, in the definition of shell element S, deformation by the concentrated load of the joint X of 
junction is also correctable by raising the rigidity of shell element S. There is the approach of raising the board 
thickness of Plate A as an approach of raising this rigidity. Moreover, there are also an approach of making an 
elastic modulus high as the other approaches, and raising deformation resistance and a method of defining two 
or more shell element S. 

[0021] There is also an approach by the beam element B as an approach by the deformation correction by shell 
element S as mentioned above, deformation by the concentrated load shown here — this Masakata — every 
time law crosses each object cross section with a natural thing, it is not defined Now, since an object can 
specify an edge to a rectangle cross section, the approach which it is the approach of defining Joint X on the 
line which is equivalent to the periphery of the cross-section configuration of the solid element SL of a detailed- 
analysis part in this case, there are an approach of making the beam element B a cross-joint form, the approach 
of making it into a vertical angle as shown in drawing 8 (b), etc. as shown in drawing 8 (a), and is made especially 
into a vertical angle is effective. Moreover, as shown in drawing 8 (c), there is also the approach of the central 
point which arranges an element to a leg shape in the direction of a vertical angle from the upper part a little 
about the beam element B. 

[0022] By the way, although shear rigidity was defined as an approach of making in agreement the deformation 
behavior of the above-mentioned beam element B and the solid element SL, the definition by the beam element 
B is carried out here. Deformation behavior with the solid element S can be made in agreement, taking the 
cross-section configuration of an object into consideration by defining the beam element B like the guide peg of 
a tripod. Under the same idea as the time of using the above-mentioned shell element S, the definition of the 
cross-section configuration of a beam element can be changed as an approach of raising the rigidity of the beam 
element B (for example, the cross section is only enlarged). Moreover, the elastic-modulus definition of the beam 
element B can be performed, and rigidity can be given to deformation. Since it is the definition during 2 joints, 
the beam element B can define the beam element B easily to the joint in the periphery section of a cross- 
section configuration by the approach of making it into a leg shape, as shown in drawing 9 also to a complicated 
cross-section configuration. 

[0023] Furthermore, there is an approach by the solid element SL as an approach of making in agreement the 
deformation behavior of the beam element B and the solid element SL. In this case, centering on a junction joint, 
the solid element SL is defined like the two above-mentioned kinds of element definitions. That is, this is applied 
to the solid element SL like the board thickness (height) which shell element SL defined. Drawing 10 shows this 
case. Moreover, drawing 1 1 shows the relation between the variation rate when imposing the same load as the 
beam element B and the solid element SL, and thickness t of shell element S' for assistance. In this case, the 
amount of displacement of the beam element B (II) It is shown that what is necessary is just to define thickness 
t of shell element S' for assistance whose amount of displacement of the solid element SL (I) receives and 
corresponds. 

[0024] Moreover, deformation behavior can be made in agreement also by the approach by defining an elastic 
modulus. Thus, although various cross-section configurations can be taken with the configuration of an electron 
device about the detailed-analysis part of a finite element method model, and they carry out detailed element 
division by the solid element SL in a partial part to perform a detailed analysis, in addition being defined by the 
beam element B to many objects, the cross-section configuration becomes the same as that of the cross 
section by the solid element SL. 

[0025] A finite element method model is created as a simulation model by the above approaches, and how to 
carry out electron device on-the-strength evaluation is explained based on the operation gestalt of evaluation 
equipment. Operation gestalt equipment is realized using a computer, as shown in drawin g j_2 , and it consists of 



the keyboard 1 which inputs the parameter (item) of a design of an electron device, an arithmetic unit 2, external 
storage 3 which stores physical-properties value data, external storage 4 which write a fatigue life data file, and 
a display terminal 5 for displaying an evaluation result, and evaluation of an electron device module on the 
strength is performed by the flow chart shown in drawing 13 . 

[0026] That is, the step (1) of drawing 13 and a step (2) determine the design parameter (item) of the electron 
device module for being a design-parameter process and performing evaluation on the strength first according to 
a manual activity, and perform the PARA meter input by the keyboard 1 at a step (2). This design parameter is a 
parameter required for the design of the number of electron devices, the data of electron device arrangement, 
and an electron device configuration isoelectronic device module. 

[0027] In this case, it projects on the display terminal 5 by which the selection screen of the design parameter 
of the electron device module beforehand registered into the computer is connected to the computer, and a 
design parameter is chosen and inputted while the designer itself looks at this display screen. Termination of the 
input of a design parameter performs the following processings along with the procedure of the evaluation 
approach programmed beforehand in the arithmetic unit 2 of a computer. Based on the design parameter 
inputted first, a finite element method model is created as a simulation model. This step is the step (3) of joint 
creation, and a step (4) of element creation. The beam element B defines the object (electron device) of a large 
number which have [ a detailed-analysis part ] shell element S and the same cross-section configuration as the 
solid element SL for the solid element SL and two plates A and A here based on the creation approach of an 
above-mentioned finite element method model. The function of the arithmetic unit 2 corresponding to the 
process here is the mesh-data automatic generation function 20 of FEM (finite element method model) in 
drawing 12 . 

[0028] Although it is necessary to give temperature conditions to all joints in case thermal-stress analysis is 
carry out, the temperature distribution by generation of heat and heat conduction are calculate from the 
physical-properties value data of each part which carry out nonlinear distribution by the electrical potential 
difference apply to an electron device and physical properties is know, and has be store in external storage 3 
with the operation gestalt equipment of this invention based on the conditions show by the input design 
parameter, and temperature conditions (boundary condition) are determine (step (5)). 

[0029] When this temperature condition is determined, in order to make it reflected to a finite element method 
model, that temperature condition is defined as each joint of a finite element method model (step (6)). And when 
all the data as a finite element method model are ready, count for analyzing the stress condition at that time is 
performed (step 7). The function of an arithmetic unit 2 to perform count for the analysis by this step (7) is the 
thermal stress count function 21 by FEM, and this step (7) serves as a thermal stress analysis process. 
[0030] If thermal stress analysis is called for according to this thermal stress analysis process, the count 
function 22 of the maximum stress amplitude of an arithmetic unit 2 will perform maximum amplitude count from 
this thermal stress analysis result (step (8)). This count result is compared with the fatigue life data 
corresponding to the various ingredients beforehand registered into external storage 4, and it asks for the 
number of life cycles of the electron device module (product) concerned. (Step (9)) . That is, this process is 
equivalent to the process which evaluates quantitatively in life reinforcement. 

[0031] Drawin g 14 shows an example of fatigue life data, and the number of life cycles increases, so that 
alternating stress is small. That is, it is shown that a life becomes long. Now, after performing this life evaluation, 
the display terminal 3 performs the display of an analysis result (count result) (step (10)). At the process 
corresponding to this step (10), postprocessing of the analysis result is carried out and the stress distribution of 
the arbitration cross section of the solid element SL of a detailed-analysis part is displayed especially. 
[0032] In the equipment of operation, no processes other than the input process of a design parameter need 
actuation of a direct designer (operator) as mentioned above, but a designer (operator) can know easily the 
analysis result which was able to be automatically found with the arithmetic unit 2 by the display of the display 
terminal 3. 
[0033] 

[Effect of the Invention] Two plates with which invention according to claim 1 counters, and two or more 
electron devices installed between this plate, The finite element method model used for the on-the-strength 
evaluation approach of an electron device module equipped with the joint of each electron device to this plate 
Since the object which has [ a detailed-analysis part ] the same cross-section configuration as a shell element 
and a solid element for a solid element and two plates is defined and created with a beam element from the 
design parameter of an electron device module In creation of the usual finite element method model, the thing in 
which count of a computer on constraint is impossible is also received. About that by which many electron 
devices (object) of the same cross-section configuration are arranged between two plates of an electron device 
module The part which should be analyzed in a detail cannot drop the precision of analysis, and can be analyzed. 
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It has data of a three dimension also about the analysis result, and the number of elements of the whole analytic 
model can be reduced, without affecting analysis precision by making the deformation behavior by the beam 
element in agreement about other parts, therefore it is effective in the thermal stress analysis of practical use 
level being attained. 

[0034] Since invention according to claim 2 makes a beam element in agreement with the deformation behavior 
of a solid element, the permutation of both elements of it is attained. Since invention of claim 3 defined the shell 
element as the monotonous section centering on the joint which hits at the intersection of the shell element and 
beam element which constitute a plate separately, its behavior in the case where a solid element is used, and a 
joint corresponds, and it is effective in accurate analysis being realizable. 

[0035] Each invention of claim 4 thru/or claim 6 is the embodiment of invention of claim 3, and has the same 
operation effectiveness as invention of claim 3. The behavior in the case where a solid element is used since 
invention of claim 7 defined the beam element centering on the joint which hits at the intersection of the shell 
element and the beam element which constitutes a plate, and since invention of claim 8 defined the beam 
element to the joint on the line equivalent to the periphery of the cross section configuration of the solid 
element of a detailed analysis part, and a joint is in agreement, and it is effective in accurate analysis being 
realizable. 

[0036] Invention of claim 9 thru/or claim 13 is claim 7 or the embodiment of invention of eight, and has claim 7 
or the same operation effectiveness as invention of 8. Since invention of claim 14 defined the solid element 
centering on the joint which hits at the intersection of the shell element and beam element which constitute a 
plate, its behavior in-the case where a solid element is used to an object, and a joint corresponds, and it is 
effective in accurate analysis being realizable. 

[0037] Since invention of claim 17 carried out the multi-statement of the number while defining the cross- 
section configuration of the solid element of a detailed-analysis part, it does not need to create two or more 
analytic model itself, can perform examination of an analysis result efficiently, and can realize the finite element 
method in practical use level. The process which inputs the parameter which invention of claim 18 requires for 
the design of the electron device module which should evaluate thermal stress reinforcement, The process 
which calculates the temperature distribution of the electron device module concerned, and the process which 
creates the simulation model by claim 1 thru/or the finite element method model creation approach for electron 
device on-the-strength evaluation of which publication of 17 based on the above-mentioned parameter, The 
process which substitutes the above-mentioned temperature distribution for the part to which a simulation 
model corresponds, and performs thermal stress analysis from the above-mentioned temperature distribution, 
Since it consists of a process which evaluates quantitatively the fatigue life reinforcement of the electron device 
module concerned using the stress distribution and fatigue life data of the above-mentioned electron device 
module which were obtained according to the process of this thermal stress analysis If a design parameter (item) 
is determined and the input by the designer (operator) is completed, since it can perform to to a display 
automatically from creation of a finite element method model calculation of a fatigue life, and as a result of 
stress distribution Since large compaction of analysis time amount can be aimed at and creation of the upper 
finite element method model is not depended on an operators proper technique, the finite-element-analysis 
model of homogeneity can always be created, consequently an analysis result is also effective in quality being 
ready. 

[0038] Invention of claim 19 can offer the equipment which can acquire the operation effectiveness of claim 18. 



[Translation done.] 
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